Nasal and tracheal responses to chemical and somatic afferent stimulation in anesthetized cats.
Respiratory chemical and reflex interventions have been shown to affect nasal resistance or tracheal tone, respectively. In the present study, nasal caliber (assessed from pressure at a constant flow) and tracheal tone (assessed from pressure in a fluid-filled balloon within an isolated tracheal segment) were monitored simultaneously in anesthetized, paralyzed, artificially ventilated (inspired O2 fraction = 100%) cats. We examined the effect of CO2 inhalation and sciatic nerve stimulation as well as the application of nicotine (6 X 10(-4) mol/l) or lidocaine (2% solution) to the intermediate area of the ventral medullary surface (VMS). CO2 and VMS nicotine resulted in a significant increase in tracheal pressure [147 +/- 73 and 91 +/- 86% (SD), respectively]; and a significant reduction in nasal pressure (-35 +/- 10 and -20 +/- 13%, respectively). In contrast, sciatic nerve stimulation resulted in a significant fall in both tracheal (-50 +/- 36%) and nasal pressure (-21 +/- 13%). Application of 2 or 4% lidocaine to the VMS reduced tracheal pressure but did not significantly affect nasal pressure. After VMS lidocaine, nasal and tracheal responses to CO2, sciatic nerve stimulation, or VMS nicotine, when present, were negligible. These results suggest a role for the VMS in the regulation and coordination of nasal and tracheal caliber responses.